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_ “.ancaster Laboratories, Inc,

— ) - August 12, 1966 ’/‘ Q
' Report of Analysis ' \")S)o

West Caln Township Chemical Lagoons ' -

1 INTRODUCTION AND GENERAL BACKGROUND

At the request of Mr. William Keene, Solicitor of West Caln Township in Chester
County, lancaster Laboratories Inc. has performed a series of analyses on samples
drawn from & chemical lagoon located on the William Dick property in West Caln'Town- .
ship. These samples were taken on the evening on July 21, 1966 with the assistance
‘of Mr. David Kast, members of a volunteer fire company who supplied a ladder truck
and in cooperation with a Mr. Johnson and Dr. Bartlet from the Roy F. Weston, Inc.
Iaboratbxy, representing Mr. Dick. The dumping s.{te is located on high ground amidst
& wooded area in West Caln Township and consists of three separate lagoons with over-
. flows jJoining them in sequence. All dumping appears to be done into number 1 lagoon
which then overflows into number 2 and thence ipto number 3. Number 3 seems to have
been recently dug, is quite large and was just beginning to be filled on the occasion
. of our visit. Lagoon mumber 1 is covered with a film of heavy dark oil, perhaps one
" quarter to three qua.rters inch in depth but none of this passes into la.goon 2 of 3
~ since the overflow draws from beneath the surface of number 1. In the area close to
\_ the gate which ‘provides access to the dumping site numerous eolid chemicals have been
- dumped. A quantity of an asphalt like material was noted as well as a white waxy solid.
' Using sa‘mpling equipment prepai'ed by Mr. Mast according to the writer's instruc-
tions it was planned that the ladder truck would be able to suspend the writer out
oveif the surface of the lagoon and that these sampling bottles could then be lowered
8o ;s to draw samples from the top, middle or close to the bottom of the lagoon.
Unfortunately the fence that surrounds the lagoons kept the ladder truck at such a:
distance that this method of sampling was not feasible. As an alternate we used the
ladder as a sort of giant fishing pole which used with a rope and pulley system allowed
* "us to "cast" weighted sample bottles out into number 1 lagoon. Using this technique
. the first aa.mple was collected from a point about 30 feet from the edge of number 1
‘ 'lagoon from the side at which the gate is located. The.sample consisted primarily
‘'of & milky emlsion with scme oil on t.he ‘surface, The depth of the lagoon at this
- point is only about 2 to 3 feet with an apparent la.rge accunmulation of black eludge
on the bottom. Sample mumber 2 was taken by ncasting" to a point considered to be
the middle of lagoon 1, the depth here being approximately 8 to 10 feet. ‘Its appear-
' ence and physical characteristics were very similiar to sample 1. &Rptﬂﬂ@g ¢ramn
\/ . by collecting some of the overflow from J.agoon 1 to lagoon 2. It. was agreeded by all ‘
parties concemed that this latter sample was most representative of the milky emulsion
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which lies between the top oily film and the black alﬁdge of lagoon 1 and which ;

- makes up esse;xtially'the entire contents of lagoons 2 and 3., Sample 4 was obtained

by skirzing some of the black oil from the surface of lagoon 1. Sample 5 i3 a
specimen of the white waxy solid found on the bank of lagoon 1. Although Mr. Keen
was told prior to this sampling that a precise and detailed chemical analysis of the

" éamples would be extremely difficult, time consmif:g and therefore expensive, it .
was agreed that a general characterization be made and fu.rther that some estimate of

the degres of toxdcity to living organisms bs made. The subsquent sections of this
report therefore describe not an exhaustive account of all that we are able to do
by way of characterization of these materials » but rather that which was considered
appropriate in view of .all factors concerned, including the request that the cost
remain within modest limits. :

- IT CHEMICAL CHARACTERIZATION OF SAMPLES

A. Samples One, Two and Three '
A general chemical characterization of these specimens as industrial wastes was

made utilizing standard procedures. The rasults of these tests appear in Table 1

- balow:s C. A . . S '
. . ‘ . . . . “‘J
R Table I ! =
* .Chemical Characterization of Milky Emlsions
.Test Sample 1 Sample 2  Sample 3
. Acidity * 22,1 23.18 . 19.8
. Total Solids ## 7,400 10,000 5,000
. - Total Inorganic Solids 6,500 9,000 4,350,
' Total Organic Solids 500 100 . 650
(by differencs) :
Chemical nygen ) '
Demand (COD) ) 13,900 . 13,000 7,000

# expressed as meq. of sodium hydroxide re? uired to bring 1 liter of
: sample to the phenolphtholein end point (pH 8.4). .

#¢  all values in remainder of table in parts per million (ppm).

The follouing interpretations are offered concerning these data: ﬁﬁj aqueavﬁ il‘:se

. of the material is fairly h:lyt in acid content. This is reflect
\, (neutral pH = 7.0) as mll as the fact that considerable alkali is required to ra.iae J

" the pH to the phenolphthalein end point.

This levol of acidity, howevor, ia not
regarded 'as a hazard to distant ground waters since many springs and wells in none -

© ""limestone areas have pH readings as low as 4.5 to 5.0. In comparison to many industrial
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wastes and domestic sewages which we have tested in.tnepast the total oones content

in this paterial is quite high. Expressed on a percentage basis the values are in a
range of % to 1% of the-total sample. The next determination (total inorganic solids)
reveals that a large portion of the total solids are inorganic (mineral) in nature.
Tae Chenical Oxygen Demand determination is one which measures the total amount of
oxygen that would be required to dissipate those materials in the lagoon posseeoing
reducing properties. Its determination in industrial wastes is the oounterpaxtt of
the more familiar Biologioal Oxygen Demand run on domestic sewages. The high values
obtained here reflect in part some contamination in samples 1 and 2 with the black
oil from the surface of the lagoon, but also reveal the presence of large quantities
of oxydizable matter in the emulsion itself. Further interpretation of the signifi-

‘cance of these data will be made after the presentation of the biological results.

B. Sample L, Characterization .
Although no work was done on this oil other than the performance of Infra-red

analysis, this defermination provides quite a bit of information regarding the com-

" position of the materisl. A photocopy of the Infra-red spectrum is attached to this
report. By way of interperation 1t can be stated that the materigl is mainly saturated
aliphatic hydrocarbon with small amounts of ester components present. These esters are
comnon ingredients of many paint solvents and the like and therefore their presence

is not unexpected. Although the material has a slight cresolic odor, the amount of
cresol present is very very small, as dictated by the presence of very weak a.romatie

and phenolic hydroxyl absorption bands.
’ b3

C. Sample 5, Characterization -
Only cursory examination of this white waxy solid was made, since its relevance -

" to the entire situation was not defj.nitely established. An ignition test revealed it

. ,(

Ty

.to be greater than 99% organic matter. Its Infra-red absorption spectrum is consider-

ably more complex than that of sample #. Without going into detailed interpretation |,
suffice it to say that the Infra-red data do not contradict Mr. Dick's statement that
he thought this to be a cleaning compound. It could well be one of the many nonienic
detergents presently manufactured, but this statement shall not be construed to mean
that we have established its composition as such. Finally it dissolves in water

- producing & foamy milky solution that is neither strongly alkaline or acid.

AR10
*:TI1 BIOLOGICAL TESTS : 0 00 3
Our biological tests were carriod out only on eamplo #3 which, it will bo notod,

_represented the emulsion of which lagoon 2 and 3 are composed exclusively and which

repreannta the bulk of lagoon 1. Biological tests were made egainst common bacterias,

. using tropical fish as test organisms and alsc using mice. Descriptions of these tests
) : ' : 1002 -
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follow:
A, Microdic Toxicity

Standared ba.cteriological analysis revealed that sample 3 was essentially steril?.J
This can be interpreted to mean that in spite of the innoculation which must undoubt-
edly occur from ths envirorment no micro-organisms are able to survive in the lagoon
nmaterial. A follow-up test was designed to determine the degres of toxicity to a
conventional populatien of bacteria. A sample of raw mixed whole egg which was
previously found to have a bacterial plate count of approximately 25,000 was mixed .
wit ors case 10 times its weight of sample #3 and in another ¢ase with ten times
its weight of sterile water. After standing for 1 howr, comparative bacteriological
plate counts were mad e on the two systems. They wers found to be no different.
Thus it was conclud%i that the lagoon contents ars not highly toxic to microbial life.

B. Fish Toxicity Data ,

Four Cuppies wers placed into each of five small fish bowls containing 15,000
ml quantities of conditioned tap water and were allowed to condition for a four day
period. After the conditioning period quantities of sample 3 were added to tha bowls
to provide the following concentration of lagoon mater:ia.}: i ‘

Bowl number Concentration of sample 3 (prm) J

‘¢ .0

o1 100

. 2 1000
3 10,000

4 ' 100,000

. The fish wers observed for a period of one week after addition of test material.

" Neither deaths nor abnormal behavior was observed in 'any of the bowls. The ability of

Cuppies to survive in the presence of the material, asven at a concentration as high as
100,000 ppa 'clearly indicates that the sample contains no high.‘ly toxic component.

Pour sepa.rate cages were stocked with two a.dult white mice each which were sube
sequently conditioned for a pericd of thres days, using a standard laboratory dist

- and tap water as their iiquid source. At the end of the conditioning pericd one pen

" was retained as a control group, but the drinking water was replaced in thé other
" three pens with various concentrations of sample number 3 disperstﬁ it

pen received 0.1% solution,hsecond pen 1.0% and the third pen recoived water con
ing 10% of sample 3. Although water consumption at the high level of adulteraticn

" was somewhat decreased as compared to the c%ntrol, none of the experimental mice

showed the slightest physiological abnomality tﬁ'o weeks under the experimental |
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conditions., Here aga.in the ability of mice to survive and remain healthy even when -

108 of their liquid intake consisted of sample #3 provid.es strong evidence for the
lack of highly toxic ingredients in the lagoon.

V CENERAL CONCLUDIONS AND RECOMENDATIONS

As already indicated the series of tests perforxned on these samples is not to be
regarded as a complete or exhaustive series. Certainly the capability of proceding
imich further exists were it deamed essential. However, the striking negative ‘va.lues
obtained in all three of the biological test systems which were becoming evident as
we performed the chemical tests made it seem unneccessary to seek out chemical Mgz?ed-

_ ients of potential high to:d.city, since the biological test clearly demonstrated the- -

absence of significant amounts.
" Although our tests would seem to provide solid evidence that the lagoons do not

tow contain materials that represent a hazard to the ground water supply of the
neighboring area, we offer the following suggestions for improvement of the situation
and for the future safeqyarding of the area surrounding these lagoons. First of all

it is noted that the heavy oil filn on lagoon 1 represents & definite hiazard to «flying !

"~ 'wild life. Any bird, small or large alighting in error in this material may well sink

into the lagoon or at best could certainly not become airborne again, because of the

. oily nature of the material. It would not be difficult to install a septic tank-like
- arrangement containing baffle plates and an oil skimming attachment into which all oil

-containing :ra.ste would be dumped rather than into the lagoon directly. This septic

- tank would allow the separation of the oily material with the water phase then flowing

into the lagoon. Such a system would provide a practical means of avoiding a build
up of the thick film of oil on lagoon 1, which in addition to the wild life hazard,
completly eliminates the possibility of evaporation from that lagoon. "It should also
be clearly recognized that these lagoons are not really lagoons in the true sense of

the word, since no microbial degradation cccurs in them. Thus they might more” correctly

be termed seepage pits. ' Material dumped into them can only escape by either evaporatioh

: into the air or seepage down intoc the earth. Since such is the case, we pust certainly.

B ‘take steps to insure that so long as duuping is continued into these pits no highly

" toxicr materials will be added to them. Although our present tests show the presence .
“of no dangerous chemicals as of July 21, 1966, without a continued and regular thecking

. of the contents, the township and neighboring citizens rely completely on the integrity
! 'and attentiveness of the Leaman Chemical Trucking fim. It ie thd¥e G BuBGsted
.. that scme agency (tho township, the board of hoalt.h, otc.) eut.nbnoh & progrum of

" regular checks of the lagoon contents eo as to insure thoir' continued usage under

e
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safe conditions. These tests in our opinion could be relatively simple biological
tests » Such as those already described in section 4 of this report and would go a

.long way in insuring concerned citizens that the chemical dumping operatiocn is not

posing a hazard to their water supplies.

. _ Respectfully submitted,
- _ LANCASTER LABORATORIES, INC..

Earl 3.’ HBSB, PII.D.

" President
- [ 3
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